Early effect of growth factors (EGF + insulin) upon ATP turnover in 3T3 cells.
Various early biochemical events have been observed after the addition of growth factors to quiescent cultures of 3T3 cells; however, the cascade of events which take place in the cells after growth-factor addition is not yet entirely known. Our results show that the addition of a mixture of two growth factors, i.e., Epidermal Growth Factor (EGF) and insulin, to quiescent cultures of 3T3 cells rapidly stimulated phosphate uptake and ATP turnover. Our present and previous results suggest that the increase in phosphate uptake is the consequence of the stimulation of ATP synthesis. This stimulation was not simply a consequence of an increase in oxidative phosphorylation or in glucose transport and metabolism. The change in ATP turnover was an early event observed as soon as 5 min after growth-factor addition; furthermore, it was not dependent on protein synthesis. This change may therefore be the result of post-synthetic modification of enzymes by phosphorylation. We do not know what cellular process is responsible for the increase in ATP turnover. Since growth-factor addition rapidly enhanced ATP degradation in quiescent 3T3 cell cultures, we assumed that this increase is the result of an increase in ATP degradation. We know that it was not due to a stimulation of an oligomycin-sensitive ATPase. We verified that it was not the consequence of early biochemical events like an increase in Na+/K+ ATPase or a stimulation of RNA or protein synthesis. However, it is of interest to note that the stimulation of ATP turnover due to the growth-factor addition was inhibited by quercetin.